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1
METHOD FOR PERFORMING AN
ANASTOMOSIS

This i1s a continuation of application Ser. No. 881,898
filed July 3, 1986, now abandoned, which in turn is a
divisional of Ser. No. 588,100, filed Feb. 21, 1984, now

issued as U.S. Pat. No. 4,624,257.

The present invention concerns a surgical instrument
for joining two vessel ends or other tubular organs and
establishing liquid connection between them, i.e. ana-
stomosis, by the aid of annular clamping means, anasto-
mosis rings, provided with axially directed pins, on
which the vessel ends are threaded before the joining.
The invention also concerns anastomcsis rings to be
used in anastomosis with this surgical instrument. The
instrument and the anastomosis rings are shaped and
adapted to be utilized mainly in microsurgery.

From the U.S. Pat. No. 3 238 012, Nakayama et al, it
1s previously known to join two blood vessel ends by
means of a pair of needle discs having alternately spaced
projecting needles and holes for these on an annular
base element. For the joining of two blood vessel ends
by means of these needle discs or anastomosis rings two
forceps are used retaining the needle discs during
threading of the blood vessel end into the needles and
holding the needle disc in a suitable position so that it
can be secured to the needle disc on the other vessel end
by the needles being pressed through the holes on the
opposite needle disc and bent when the guided forceps
are pressed together.

One difficulty in using Nakayama’s method is that
two different separate forceps are needed to perform
the anastomosis. The guides in these two forceps are to
be fitted into each other before the two forceps are
pressed together by means of a third instrument. An-
other difficulty may arise as the tips of the blades of the
two anastomosis forceps i.a. carry one of the guides,
why they extend considerably outside the needle disc
which may create problems as the surgical area is lim-
ited.

Another difficulty in the known method is that the
needles of the needle discs are intended to be bent
around the opposite needle disc, why they are rather
long. At small vessel dimensions they will be easily
exposed to bending and wrong alignment in handling
and threading of the blood vessel end, and a malfunc-
tion may be the result due to the fact that during the
compression all needles are not brought through the
correct hole in the opposite needle disc.

Said difficulties are overcome effectively by means of
an instrument and anastomosis rings according to the
invention. Thus, one object of the invention is to pro-
vide a surgical instrument retaining two anastomosis
rings while threading the vessel ends and embodied so
that the anastomosis rings are directed towards each
other and that the instrument, moreover, comprises
means for pressing the anastomosis rings together with-
out any requirement of additional tools or instruments.
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It is also an object of the invention to provide anasto-

mosis rings being adapted to the surgical instrument
according to the invention.

Another object of the invention is to achieve an ana-
stomosis instrument and anastomosis rings being
adapted for the joining of vessels having small dimen-
sions and for narrow surgical areas.
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These and other objects are met by means of an ana-
stomosis Instrument and anastomosis rings having the

- characterizing features defined in the claims.

The invention will be described more in detail in
connection with the embodiments shown in the draw-
ings where FIG. 1 shows an enlarged portion of an
instrument according to the invention at one moment of

its use,

FI1G. 2 shows the same part of the instrument as FIG.
1 at a later moment,

FIG. 3. shows an enlargement, partly in sectlon, of
the whole instrument of FIGS. 1 and 2 with a central
portion cut off,

FIG. 4 shows the section IV—IV in FIG. 3 as fur-

ther enlarged,
FIG. 5 shows enlarged parts of the front portion of

the instrument,

FIG. 6 shows a great enlargement of an embodiment
of a fastening means according to the invention,

FIG. 7 shows a great enlargement of another embodi-
ment of the fastenings means according to the inven-
tion,

FIG. 8 g-c shows an alternative embodiment of the
guide bushing of the mstrument accordmg to FIGS.
1-5.

FIGS. 1 and 2 illustrate the utilization of a surglcal
instrument of the invention while joining two vessels
with fastening means according to the invention. FIGS.
1 and 2 show only those parts of the instrument 1 form-
ing the end of the instrument located at the surgical
area. Thus, the instrument 1 is provided with two
clamping means 2,3 which by the aid of a hinge 4 are
rotatable around a longitudinal axis of the instrument.
According to the invention each clamping means sup-
ports a fastening means 5a, 5b. In a position of the
clamping means 2,3, where these have been turned
apart almost 180° in the hinge, the ends of the blood
vessels 50 and 51 have been threaded from below
through the centre holes of the fastening means 54 and
56 and unfolded and threaded onto the pins 6 of the
fastening means. By the actuation of a mechanism the
guide bushing 7 is moved lengthwise of the instrument
so that the clamping means 2,3 are turned towards each
other, the clamping means 2,3 passing a position accord-
ing to FIG. 1 until the fastening means 5q, 5b supported
by the clamping means 2,3 have been moved together
completely, the pins 6 of the fastening means being
engaged with the corresponding holes in the opposite
fastening means. When the guide bushing 7 is further
displaced a pusher 77 connected with the guide bushing
will push the joined fastening means Sq, 56 and the
vessels 50,51 out of the joined clamping means 2,3, as
shown in FIG. 2.

As 1s apparent from FIG. 3 the clamping means 2,3
are rotatable around a carrier rod 8 at its front end 81,
sald rod being parallel with the longitudinal axis of the
instrument. A longitudinal handle 15, consisting of a
tubular casing 16 sealed with end portions 17,18, is
attached to the central portion 82 of the carrier rod. The
carrier rod 8 i1s passed through central bores in the end
portions 17 and 18 and is fixed to these by stop screws
171,181. A carrier 11 1s fixed by means of a tubular pin
111 through a diametrical hole in the rear end 83 of the
carrier rod 8. The carrier 11 consists of a cylindrical
body with threads on the mantle surface, a central hole
receiving the carrier rod 8 and a diametrical hole
adapted to the tubular pin 111. The thread of the carrier
11 engages the internal thread 121 of a capped nut 12,
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which consists of a rear cylindrical portion 122 with
gripping surfaces around the mantle surface, and a front
cylindrical portion 123 of a larger outside diameter and
a greater material thickness. The capped nut is inter-
nally threaded in the main portion of its length, except
for a portion at the front end surface 124 of the capped
nut where the capped nut has an unthreaded larger
inside diameter adapted to a guide 13 of a substantially
circular-cylindrical form so that the guide 13 is quite
countersunk in the front end surface 124 of the capped
nut 12. There is an annular groove 131 in the mantle
surface of the guide 13, in which pin screws 14, screwed
radially into the front portion 123 of the capped nut, are
arranged to run. The guide 13 is provided with a central
hole through which thecarrier rod 8 is movably ar-
ranged, and on both sides of the central hole other holes
are arranged, through which two guide rods 9 and 10
parallel with the carrier rod are fixed to the guide 13 by
means of screws 91 and 101. An insert 135 in the form of
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a washer 1s arranged in the capped nut 12 against the 20

interior end surface of the guide 13. The guide rods 9.

and 10 run through holes in the end portions 17 and 18
of the handle 15 and the front ends of the guide rods are
fixed in the guide bushing 7. A displacement mechanism
of the guide bushing 7 is formed by the carrier rod 8, the
guide rods 9 and 10, the carrier 11, the capped nut 12,
the guide 13 and the pin screws 14, which mechanism
moves the guide bushing 7 longitudinally in the instru-
ment when the capped nut 12 is turned.

The guide bushing 7 (FIG. 5) is formed with two
curved portions 73 and 74, the outer surfaces of which
form parts of a cylinder having the same central axis as
the carrier rod 8. The two curved portions 73 and 74 are
connected with a substantially flat bottom portion 75
under the carrier rod 8 and a substantially flat end por-
tion 78 against the handle 15 of the instrument. The
curved portions of the guide bushing 7 are bevel cut at
a sharp angle, preferably about 45° to the central axis, to
form guide surfaces 71 and 72, on which the clamping
means 3 and 2, respectively, abut with guide surfaces 37
and 27, respectively, under the influence of the torsion
spring 19. An end piece 76 is arranged at the end portion
78 of the guide bushing 7, said end piece 76 projecting
above the curved portions 73 and 74 of the guide bush-
ing. On the end piece is mounted a pusher 77 in the form
of a cylindrical pin directed to the front end of the
instrument. The two fixing members 2 and 3 are each
made of a plate 28, 38 provided with a pair of annular
elements, the annular elements from the two clamping
means being alternately threaded on to the front end 81
of the carrier rod 8 so that a hinge is formed by the two
clamping means and the carrier rod. In order to keep
the clamping means in position together with the tor-
sion spring 19, the carrier rod is provided with a fixed
ring 84 spaced from the front end 81 and a nut 85
screwed on to the end. The two plates 28 and 38 are
mirror images of each other. They have substantially
flat upper surfaces, the extensions of which intersect
along or close to the central line of the carrier rod 8.
Each plate 28,38 has at its upper surface a recess 23,33
in which a clamping means can be placed so that it is
countersunk in the plate with essentially all of its ring.
The recess 23,33 is substantially a circular-cylindrical
milling with an opening 24,34 against the front end of
the plate in the whole diameter width, so that a clamp-
Ing means can be pushed in along the plane of the plate.
Stop means 21, 22, 31, 32 are arranged in the inserted
position of the ring on both sides of the ring, which stop
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means are countersunk at the upper surfaces of the
plates and project somewhat beyond the recess 23,33 so
that they cooperate with shoulders on the fastening
means and maintain these in position for connection.
Below the recesses 23,33, and their openings 24,34, the
plates are formed with an additional recess 25,35
through the plate material with a smaller diameter and
width but sufficient for the vessel dimension. Moreover,
there are grooves 26,36 backwards from the recesses 23
and 33 being adapted to guide means on the fastening
means.

One embodiment of a fastening means of the inven-
tion is apparent from FIG. 6. The fastening means con-
sists of a ring 53 with a number of axially directed pins
6 and intermediate holes 58 distributed on a circumfer- .
ence around the centre of the ring. The ring 53 has a
lower end surface 55 and an upper end surface 56 which
are plane-parallel, and the axial pins are secured to the
ring and extend through the upper end surface 56. The
ring 53 has a central hole through which the vessel end
to be joined can be brought and the periphery of the
ring forms the main portion of a cylinder surface. A
guide element 52 directed radially outwards extends
from the periphery of the ring. The central line of the
guide element is preferably directed so that it divides
the angle between a pin and a hole into equal parts, and
in this way the pins in rings with pins directed towards
the same point are correctly guided when joined. A
shoulder 54 parallel to the end surfaces of the ring is
arranged along the periphery of the ring at a definite
distance from the lower end surface 55. In the embodi-
ment shown, the shoulder 54 is arranged around the
whole ring but can also be arranged only at certain
portions of the ring, at least two diametrically opposed
portions being provided with a shoulder. The holes 58
of the ring are preferably shaped with a conically wid-
ened portion 59 at the upper end surface 56 in order to
guide the pins 6 into the holes 58. The pins 6 of the
fastening means has a portion 61 of a substantially even
thickness and a conical tip 62. The portion 61 of the pin
extends outside the upper end surface 56 of the ring at
least for a distance being equal to and preferably some-
what more than the thickness of the ring. The holes 58
of the ring are adapted to the dimension of the portion
61 of the pins so that pins forced into the holes 58 are
steadily kept therein. The pins are preferably secured in
the ring by casting.

According to the embodiment of the fastening means
shown in FIG. 7 the shoulder 54 arranged along the
whole periphery of the ring has been replaced by the
shoulders S4a arranged only at two diametrically op-
posed portions of the ring 53a. The countersunk parts of
the ring at the shoulders 54a are delimited by substan-
tially flat and parallel surfaces 57 from the other parts of
the ring, the upper end surface 56¢ and the lower end
surface 55 of which are substantially plane-parallel. The
distance between the surfaces 57 delimiting the two
diametrically opposed shoulders 54a being adapted to
the distance between the stop means 21 and 22, 31 and
32 respectively of the clamping means 2,3 of the instru-
ment 1, the ring 53a will be put carefully in position in
the clamping means 2,3, the ring 53z not neccessarily
being provided with any element corresponding to the
guide element 52 of the embodiment according to FIG.
6. The embodiment according to FIG. 7 may also be
provided with an element corresponding to the guide
element 52, preferably designed like that, but with the
same thickness as the ring 53a. The shape and the posi-



S
tton of the pins 6,61,62 and the holes 58,59 are identical
at the two embodiments according to FIGS. 6 and 7.

The instrument of the invention must really not be
changed in order to be used also to the fastening means
according to FIG. 7. In order to obtain the best mode of
operation the sides of the stop means 21,22,31 and 32
directed inwards against the fastening means should be
straight and the length of the pusher 77 should be ad-
jJusted to the presence of a guide element 52 or a corre-
sponding element on the fastening means.

The alternative embodiment according to FIG. 8a-c
may substitute the guide bushing 7 in the instrument
according to FIGS. 1-5 without the need of any other
changes of the instrument. The main differences are that
the guide surfaces 71a and 724 are substantially straight
and that the guide bushing is made open in the bottom
by elimination of the bottom portion 75. According to
this embodiment an improvement of the instrument is
obtained concermng cleaning and sterilization at the
same time as it gives better access to the surgical area
and is easy to make. Thus the embodiment is con-
structed with an end piece 76a constituted by a plate of
a mainly isosceles, triangular form with three holes
93,94 and 95 arranged upon a line on a distance from the
base line. The carrier rod 8 is meant to run through the
central hole 93 and the guide rods 9 and 10 shall be fixed
in the two outer holes 94 and 95, for instance by solder-
ing.

A pusher 77a with a rectangular cross-section
projects at the right-angle to one side surface 78a of the

end ptece 76a and close to its upper apex. Also project-

ing at a right-angle from the side surface 784 are two
side portions 73a and 74g with substantially triangular
cross-sections. Thus, the side portion 74a is shaped with
a substantially flat outer side surface connecting with
the central and lower part of one side of the periphery
of the end piece 76a and it is also delimited by an inner
surface parallel to the axis of symmetry of the end piece
76a and a bottom surface connecting with the base of
the end portion 76a. The side portion 74a consists of a
portion with a substantially constant cross-section ex-
tending from the end piece 76a and somewhat further
than the pusher 77q, the side portion 74¢ thereafter
tapers from the break point 79 to the point 87, the inner
surface of the side portion 74a being broken outwards
with an arc of about 22° and the upper edge of the side
portion 74a being broken downwards with an arc of
about 45°. The upper edge of the side portlon T4a 1s
bevelled to a narrow guide surface 72a running from the-

4,917,090

3

10

15

20

25

30

33

45

50

point 87 to the break point 79 and further to the end

piece 76a with a substantially even width. The side
portions 74a may be bevelled at a small arc, preferably
about 4°, from a position 88 on the base surface some-
what apart from the end piece 76a to the point 87. The
oppostte side portion 73a is a reflection of the side por-
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tion 74q in relation to the plane of symmetry through
the end piece 764 and the pusher 77a.

'The embodiment according to FIGS. 8a-c may pref-
erably be made in one piece in a metallic material. The
pusher Tla may also be made separately and be fastened
in a recess in the end piece 764, for instance by solder-
ing, the side portions 73¢ and 74a¢ may also be con-
structed in the same way.

The instrument of the invention is made so that steril-
1zation thereof easily can be performed. The fastening

~ means are made of a biocompatible material which can

be sterilized and does not cause any repelling reactions.

The pins of the fastening means are preferably made of

stainless steel and the ring of a tissue harmless plastic

material such as high density polyethylene.

The embodiments described above are only examples
of an instrument and a fastening means according to the
invention, which is restricted only by the claims.

We claim:

1. A method of joining blood vessels, and establishing
a liquid connection between them, comprising:

(a) providing a surgical instrument having clamping
means and a plurality of recesses disposed therein;

(b) providing at least two couplable rings having
center holes therein, each of said rings having a
plurality of fixed axial directed pins and intermedi-
ate holes distributed around the centers thereof, a
lower end surface and an upper end surface which
are plane-parallel, and at least one shoulder dis-
posed parallel to said end surfaces and arranged
along at least a portion of the periphery of each of
sald rings at a definite distance from said lower end
surface, each of said shoulders being slidably insert-
able into a corresponding one of said plurality of
recesses of said surglcal instrument;

(¢) inserting said rings into said clamplmg means,
whereby each of said shoulders is disposed into said
corresponding recess of said surgical instrument
for aiding in aligning the pins of a first of said
couplable rings with the intermediate holes of a
second couplable rings;

(d) threading a first of said blood vessels through the
center hole of said first of said couplable rings and
securing the outer wall of said first blood vessel to
the pins of said ring;

(e) threading a second of said blood vessels through
the center hole of said second of said couplable
rings and securing the outer wall of said second
blood vessel to the pins of said second ring; and

(f) actuating said surgical instrument to cause the pins
of said first ring to be forced into the intermediate
holes of said second ring and to cause the pins of
said second ring to be forced into the intermediate
holes of said first ring, said actuating step causing
said couplable rings to join said blood vessels to

establish a liquid connection between them.
x Kk ok Xk %
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